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Relatively little is known about the vegetation of the western Grassland Biome in South Africa. The classi-
fication of the vegetation of the Bd and Ea land types forms part of a research programme on the synthesis of 
the vegetation of the western Grassland Biome in South Africa. This is a first formal classification of the 
vegetation of the study area. Using a numerical classification technique (TWINSPAN) as a first approximation, 
the classification was refined by applying Braun-Blanquet procedures. The result is a phytosociological table 
where one new order, three new alliances and eight new associations are recognized. The new syntaxa are 
ecologically interpreted as well as described. Associated gradients in habitat are identified by using an 
ordination algorithm (DECORANA). This study should contribute to the present knowledge and ecological 
understanding of the vegetation of the western Transvaal grassland. 
Relatief min inligting is oor die plantegroei van die westelike grasveldbioom van Suid-Afrika beskikbaar. Die 
klassifikasie van die plantegroei van die Bd- en Ea-Iandtipes vorm deel van die sintese van die plantegroei 
van die westelike grasveldbioom van Suid-Afrika. Die studie is 'n eerste formele klassifikasie van die streek 
se plantegroei. 'n Numeriese klassifikasie (TwINsPAN) is as eerste stap ter verfyning van die roudata 
aangewend. Daarna is die Braun-Blanquet-prosedure gevolg om een nuwe orde, drie nuwe alliansies en agt 
nuwe assosiasies in 'n fitososiologiese tabel te identifiseer. Die nuwe sintaksons word ekologies 
ge'interpreteer en beskryf. Geassosieerde gradiente in habitat is deur toepassing van 'n ordeningstegniek 
(DECORANA) ge·identifiseer. Hierdie studie behoort 'n waardevolle bydrae tot die kennis oar die plantegroei en 
ekologie van die grasveld van Wes-Transvaal te lewer. 
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Western Transvaal. 
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Introduction 
The necessity for a classification of the major vegetation 
types within the Grassland Biome was stated by Mentis and 
Huntley (1982). In the formulation of a management policy, 
proper land use should be emphasized, and for this purpose 
a classification of the vegetation is essential (Van Rooyen et 
al. 1981). As part of a phytosociological research pro-
gramme on the synthesis of the vegetation of the western 
Grassland Biome in South Africa (Bredenlcamp et al. 1989; 
Bezuidenhout & Bredenkamp 1990; Kooij et al. 1990), the 
vegetation of the western Transvaal was studied. In this re-
port the vegetation of the Bd and Ea land types is described. 
It was also decided to include limited data from the adjacent 
Ae and Ah land types to obtain an indication of the Grass-
land - Kalahari Thornveld (Acocks 1988) transitional area. 
phytosociological basis. The results should contribute con-
siderably to the knowledge of western Transvaal grasslands, 
and to a phytosociological synthesis of the western Trans-
vaal grasslands (Bezuidenhout, in prep.). It will also help to 
further the understanding of the vegetation of the drier 
western part of the study area and variations thereof, as well 
as provide scientific guidelines for management and conser-
vation. 
Relatively little is known about the vegetation of the Bd 
and Ea land types, as only the broad classification of Acocks 
(1988) is available. Morris (1973) classified the vegetation 
of the Lichtenburg area, but for the rest no phytosociological 
data are available. To the south-west of the study area, Gubb 
(1989) completed a broad-scale vegetation classification 
with the help of LANDSAT MSS interpretation. 
This study is therefore a first attempt to classify the 
vegetation of the western part of the western Transvaal on a 
Study area 
The entire study area represents the western part of the 
western Transvaal, in the Highveld Agricultural Region. The 
study area is bounded by latitudes 25° 45' and 2r 15' south 
and longitudes 24° 45' and 28° 00' east (Figure 1). The Bd 
and Ea land types are situated in the western part of the 
study area. These land types cover approximately 831 090 
ha, of which only 5% (41 554 ha) is unsuitable for 
agronomy (Land Type Survey Staff 1984). Vegetation is 
therefore often restricted to non-arable bush clumps, shallow 
soils, aeolian sands and pans. This normally leads to over-
utilization and degradation of the existing vegetation. It is 
also necessary to stress that the low rainfall makes it a high-
risk area for agronomy. Nevertheless, even though it was 
good cattle and sheep farming area (Morris 1976), the best 
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Figure 1 The location of the Bd (III) and Ea (.) land types in the grasslands of the western Transvaal with the adjacent A (==) land 
types. 
'veld' has been ploughed. 
According to Acocks (1988), three veld types are repre-
sented in or are adjacent to the Bd and Ea land types. The 
largest part of the Bd and Ea land types falls in the northern 
variation of the Dry Cymbopogon - Themeda veld (Veld 
Type 50a) which merges westwards into the Kalahari 
Thornveld Proper (Veld Type 16a) and Vryburg Shrub 
Bushveld (Veld Type 16b). In the latter two veld types the 
Ae and Ah land types are predominantly present. 
The landscape varies from a flat to gently undulating 
plain, with an altitude of 1370 - 1460 m (Figure 2). The 
summer rainfall is erratic, with an average of 455 mm per 
annum. The temperature is high and the mean daily temp-
LAND TYPE Bo AH AE 
-¢-
TERRAIN TYPE 3 3A 4 
1 460M 
erature exceeds 30°C during the summer months (Weather 
Bureau 1988). The study area is drained by the Harts River 
and its tributaries in the west while the Schoonspruit and 
Mooi River with their tributaries drain the central part of the 
study area. 
Soil nomenclature follows the MacVicar et al. (1977) 
classification. The dominant soil forms in the Bd land type 
are yellow soils such as the Avalon and/or Pinedene soil 
forms (23% of the land type) and sometimes the CloveUy 
soil form. The dominant soil forms in the Ae and Ah land 
types are Clovelly and/or Hutton (80% of the land type). 
The dominant soil form of the Ea land type, which asso-
ciates with the Harts River and its tributaries, is Rensburg 
B1 Bo EA B~ 
EA AE 
4 5 5A 3A 
~ I---I----I--- ~ 
1 370M ............ ............... .............. ............. .............. ~ 
SYNTAXA 3.1 2.2 1.1.1 
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Figure 2 The location of the syntaxa on the topographical terrain types within the Bd, Ea and A land types of the grasslands of the 
western Transvaal, South Africa. 
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(60% of the land type) (Land Type Survey Staff 1984). This 
is an indication of the heterogeneity of the soils in the Ae, 
Ah, Bd and Ea land types. It was decided to combine the 
data from the Ae, Ah, Bd and Ea land types, because too 
little vegetation was available for sampling in the Ea land 
type and the sampling of the Ae and Ah land types was 
limited, as most of these areas fall outside the study area. 
These land types are situated in a mosaic adjacent to the Bd 
land type, which covers 82% of the area covered in this 
report. 
The major rock types are from the Ventersdorp Super-
group which consists mainly of Ventersdorp lava, some-
times overlain by calcrete. To the western part of the area 
aeolian sands cover the Ventersdorp Supergroup (Harmse 
1967). Basement Complex granite may occur sporadically. 
Along the Harts River, alluvium and debris of old diamond 
diggings can be found. Pans occupy 5% of the area covered 
in this report. 
This is the first comprehensive vegetation classification of 
the Bd and Ea land types of the study area. This report 
forms part of a comprehensive synthesis of the vegetation of 
the entire western Grassland Biome of South Africa. 
Methods 
The first stratification of the study area was based on land 
types whereafter terrain types were used. Sample plots were 
allocated to the land types pro rata on an area size basis 
(Bezuidenhout 1988). The following topographical positions 
(terrain types) are distinguished in the Ae, Ah, Bd and Ea 
land types: midslopes (3), footslopes (3a), bottomland flats 
(4), floodplains (5) and pans (Sa) (Figure 2, adapted from 
Land Type Survey Staff 1984). Releves were compiled in 85 
sample plots. Plot sizes were fixed on 16 m2 for the grass-
land vegetation and 100 m2 for woody vegetation in accor-
dance with Bredenkamp and Theron (1978). The cover-
abundance for each species present in the sample plots was 
estimated according to the Braun-Blanquet scale (Mueller-
Dombois & Ellenberg 1974). An estimated height and 
canopy cover average for the tree, shrub and herbaceous 
layers are given for each individual community. Environ-
mental data included identification of rock type, terrain type, 
soil type, soil depth, soil texture and estimation of rockiness 
of the soil surface, slope and aspect (Figures 3 and 4). 
Observations on grazing pressure and trampling were noted 
as well. Some of the Kalahari Thornveld Proper (Veld Type 
16a; Ae and Ah land types) and Vryburg Shrub Bushveld 
(Veld Type 16b; Ae land type), as described by Acocks 
(1988), were also sampled (15 releves). This was done to 
establish any floristic relationships between the different 
veld types. The TwINSPAN classification algorithm (Hill 
1979a) was used for analysing the floristic data, as a first 
approximation, and subsequently Braun-Blanquet proce-
dures were used to refine these results. The final result of 
the classification procedure is a phytosociological table 
(Table 1). An ordination algorithm, DECORANA (Hill 1979b) 
was also applied to the floristic data (Figures 5, 6 and 7). 
Taxa names mostly conform to those of Gibbs Russell et al. 
(l985, 1987). New syntaxa are described and a formal syn-
taxonomy, in accordance with the Code of Phytosociological 
Nomenclature (Barkman et al. 1986), is compiled. 
Results 
Classification 
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In the phytosociological table (Table 1), one order, three 
alliances, eight associations and one community without a 
syntaxonomic rank are recognized. This is because too little 
information is known about this community to formally 
assign a syntaxonomic rank. The hierarchical classification 
of these syntaxa is as follows: 
A. Grewio flavae - Acacietalia karroo 
1. Rlwo lanceae - Acacion karroo 
1.1 Rhoo pyroidis - Acacietum karroo 
1.1.1 Rhoo pyroidis - Acacietum karroo protas-
paragetosum a/ricani 
1.1.2 Rhoo pyroidis - Acacietum karroo nidorel-
letosum resedifoliae 
1.2 Tarchonantho camphorati - Acacietum karroo 
2. Acacion eriolobae 
2.1 Stipagrosto uniplumis - Acacietum eriolobae 
2.2 Terminalietum sericeae - Acacietum eriolobae 
B. Unspecified orders (to indicate that the following syntaxa 
are not classified under any order) (Coetzee 1983) 
3. Hermannio depressae - Elionurion mutici 
3.1 Triraplw andropogonoidis- Elionuretum mutici 
3.2 Sporobolo fimbriati - Elionuretum mutici 
4. Themeda triandra - Elionurus muticus Grassland 
(community without syntaxonomic rank) 
5. Circio vulgaris - Eragrostidetum planae 
6. Diplachno /uscae - Echinochloetum Iwlubii. 
Description of the syntax a 
The vegetation of the area concerned can be divided into 
two broad physiognomic classes, namely woodland and 
grassland, as was also noted by Bezuidenhout and Breden-
kamp (1991). The vegetation can also be divided into two 
different floristic classes: the panveld (species group P) and 
the rest of the vegetation of the Bd and Ea land types 
(species group Q) (Table 1). The species of species group Q 
(Table 1) are generally found in all the major vegetation 
units, except in the pans. 
A. Grewio flavae - Acacietalia karroo ord. nov. 
This order is characterized by species group I (Table I), 
which includes the woody species Acacia karroo, Grewia 
flava and Ehretia rigida. This order represents the entire 
woodland syntaxa within the A, Bd and Ea land types. 
1. Rhoo lanceae - Acacion karroo all. nov. 
Type: releve 462. 
The woodland syntaxa of the Ae, Bd and Ea land types are 
strongly related to soil type (Figure 6). The Rhoo lanceae -
Acacion karroo is characterized by species group E (Table 
1) and the diagnostic species are the woody species 
Diospyros Iycioides, Ziziphus mucronata and Rhus lancea 
while the shrub-like species Protasparagus laricinus, P. 
suaveolens and Pollichia campestris are also diagnostic of 
this alliance. The species of species group I (Table 1) have a 
wider occurrence, but are very prominent in this alliance. 
This vegetation is clearly related to the Acacia karroo 
riparian thicket class, described by du Preez and Breden-
kamp (1991), but the presence of the prominent Rhus 
lancea, Grewia flava and Ehretia rigida indicates that the 
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Woodland 
Land type Ae/Bd/Ea 
* Terrain type 4 
Geology Lava 
Clay content (%) 15 - 40 
Soil depth (m) > 0,7 
Drainage Poor/Well 
Area Eastern Western Western 
Land type Bd Bd/Ea Ae 
*Terrain type 4 4 4 
'Soil type Va/Sw(71) Va/Ss(70) Hu (30) 
(% in Land type) Ms (11) We (10) Ms (19) 
Ss (7) Ms/Gs(10) Cv (11) 
Geology Lava Lava Calcareous 
Lava 
Clay content (%) 30 - 40 35 - 40 15 - 25 
Soil depth (m) 0,2-0,3 0,1-0,2 0,3-0,6 
'Syntaxa 1.1.1 1.1.2 1.2 
. For explanation of abbreviations, see text. 
Lava = Ventersdorp Lava. 
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Figure 3 A dendrogram to illustrate the habitat relationships of the woodland syntax a of the Bd, Ea and A land types in the grasslands 
of the western Transvaal, South Africa. 
'Terrain type 
Drainage 
Clay content (%) 
Land type 
'Terrain type 
'Soil type 
(% in Land type 
Geology 
Clay content (%) 
Soil depth (m) 
'Syntaxa 
3 3a 
Well Well 
< 30 < 30 
~ 
Bd Bd Bd/Ea 
3 3 3a 
Hu (25) Cv/Gc(31) Av/Pn(32) 
Av (15) Av (17) Cv (21) 
Ms (12) Gs (15) Hu (11) 
Lava and Lava Calcareous 
Quartzite Lava 
20 - 30 15 - 30 20 - 30 
0,7-0,8 0,4-0,5 0,7-0,9 
3.1 3.2 4 
• For explanation of abbreviations, 
Lava = Ventersdorp Lava 
Grassland 
5 5a 
Poor Poor 
< 60 < 60 
Bd Ea 
5 5a 
Rg/Ka(56) Rg (65) 
Ss/Va(40) Wo (15) 
Rock (11) 
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Lava 
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0,4-0,6 0,5-0,8 
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see text. 
Figure 4 A dendrogram to illustrate the habitat relationships of the grassland syntax a of the Bd, Ea and A land types in the grasslands 
of the western Transvaal, South Africa. 
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Table 1 A phytosociological table of the Bd and Ea land types and adjacent Ae and Ah 
land types in the western Transvaal, South Africa 
Saople plots 
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1.1 1 \ 1.2 /2.112.2/ 3.1 J I 3.2 / I 6 i Syntala (in text) 
species group A 
Rhus pyroides 
Hay tenus heterophy lla 
Pavonia biJrchellii 
Teucriul tritidul 
Species group B 
Protasparagus africanus 
CleJatis brachiata 
Talinul Cattrul 
Species group C 
PseudCljnaphaliul oligandrul 
Nidorella resedifolia 
species group D 
Tarcoonanthus cillpooratus 
Eragrostis rigidior 
Aloe transvaalensis 
Species group E 
Diospyros lycioides 
Ziziphus IUcronata 
Rhus lancea 
Protasparagus laricinus 
Protasparagus suaveolens 
Pollichia mpestris 
Species group F 
stipagrostis uniplulis 
Schlidtia pappopooroides 
Brachiaria nigropedata 
Rhus ciliata 
Species group G 
Ternnalia sericea 
GreYia flavescens 
Ozoroa paniculosa 
Dicerocaryul eriocarpul 
DicMostachys cinerea 
Species group H 
Acacia erioloba 
Acacia hebeclada 
Heflilnnia tOl!entosa 
Species group I 
Acacia karmo 
Gre!fia flava 
Ehretia rigida 
Species group J 
Brachiaria serrata 
Triraphis andropCljonoides 
DiCOla anolala 
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Table 1 Continued 
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Syntm (in text) 
Helichrysul callicolllli 
Kyphocarpa angustit olia 
Eustachys paspaloides 
Imigotera cOlllsa 
Leueas eapensis 
Gazama krebsiilllB 
Gnidia eapi tata 
stoebe VUlgaris 
Blepharis ~sta 
Diheteropcrqon atpleetens 
Eragrostis racelOsa 
Acalypha angustata 
Kornia glochidiata 
AcrotoJe hispida 
Cyanotis speciosa 
Deverra burchelW 
Helichrysul nuditoliul 
Lotononis toliosa 
Aristida stipitata 
Tephrosia seliglabra 
Senecio venosus 
Species IJfOUp K 
Sporobolus tilbriatus 
Sebaea graIJrlis 
Polygala hottentotta 
Digitaria argyrograpta 
Plelipus hederaceus 
Ifelinis nerviglume 
Aristida canescens 
Sporobolus discosporus 
Iferrelia species 
species group L 
Elionurus IllltiCUS 
Henanma depressa 
Soianul panduritorJll 
Trichoneura graIJrliglulis 
sida dregei 
Vernonia oligocephala 
Hariscus indecorus 
Species group M 
Aristida ditfusa 
Anthephora pubescens 
Crabbea ~stitolia 
Elephantorrhiza elephantina 
Tephrosia Mebellii 
cassia lilllsoides 
Species IJfOUp N 
Sporobolus atricanus 
Felicia Illlricata 
Lippia scaberrillil 
Bar leria IIilcrostegia 
Tragus berteronianus 
DieoJla anoJlala 
Eragrostis eapensis 
Eragrostis superba 
Eragrostis lehlanniana 
Ziziphus zeyheriana 
Heteropcrqon eontortus 
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Table 1 Continued 
Sallple plots 
Syntm (in text I 
species group 0 
Eragrostis plana 
cirsilll vulgare 
Conyza podocephala 
Beciull o!xJVatull 
Berkbeya radula 
Herrena tridentata 
species group P 
Diplachne [usca 
Ecbinochloa bolubii 
cyperus esculentus 
Scl:oenoplectus coryJbosus 
Gnaphalilll filagopsis 
Sclloenoplectus JlUricilllJI 
Species group Q 
Eragrostis clllY'lla 
TbeJleda triandra 
Aristida congesta 
cynooon dacty Ion 
Digitaria eriantha 
CyIbopcqon plurinodis 
setaria sobacelata 
HibisC'ls Pusillus 
Eragrostis obtllsa 
PaniCUll colorarul 
Corcllorus asplenitolius 
Antt-oSpel1l!l1 rispidulum 
Wala[,ida densiflora 
,~onsonia ar.gustifolia 
HibisC'ls triODU! 
Erag,ostis ]Uwflua 
Ligbtfootia dentiC'llata 
C,~aJilesyce birta 
Crabbea acaulis 
Geigeria burkei 
Stac.lys spatbulata 
Herkbeya onopordifolia 
Rapitionaclle birsuta 
Gollnbrena celosioides 
Laduca serriola 
Scabiosa coluJbaria 
Pentzia globesa 
sutera atropurpurea 
osteospenn !!lricatu2 
Crassula lanceolata 
HelichrysuJ rug'lloSU! 
Soianull incanull 
orygonull dregeanull 
Com:lina africana 
Justida anagalloides 
Pogonartbria sguarrosa 
schkubria pinnata 
Hel"llilnnia lancifolia 
Ky llinga alba 
MarisC'ls caoop.sis 
Couelina beI1!balensis 
Cyperus species 
Helicilrys'll caespititiu! 
Chloris virgata 
lpo1KJea bathycolpos 
Soianull caoensis 
Herkheya species 
CyIbopcqon elcavatus 
Spbenostylis angustifolia 
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Rhoo lanceae - Acacion karroo is a distinct alliance. 
Species group I (Table 1) suggests a probable new order 
under the Acacia karroo class, but this can only be 
confirmed after a syntaxonomic synthesis. The habitat for 
the R hoo lanceae - Acacion karroo is strongly associated 
with moderately deep, clayey alluvial soils. Aeolian soils 
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(not deeper than 0.2 m) of recent origin sometimes cover the 
alluvial soils. This habitat is found at the bottomland flats of 
the Ae land type (Figure 2). The Rhoo lanceae - Acacion 
karroo could easily be recognized in the veld and is 
excellent veld for cattle and sheep farming. This alliance is 
represented by 25 releves, consisting of two associations, 
one of them with two subassociations which are easily dis-
tinguished. 
1.1 Rhoo pyroidis - Acacietum karroo ass. nov. 
Type: releve 462. 
This association (with two subassociations) represents most 
of the woody vegetation within the Bd and Ea land types. 
Moderately deep (0.3 m), poorly drained, clayey alluvial 
soils are associated with this association (Figure 6). The 
dominant soil forms are the Valsrivier (Va), Swartland (Sw), 
Sterkspruit (Ss), Westleigh (We), Mispah (Ms) and Glenrosa 
(Gs) forms (Land Type Survey Staff 1984) (Figure 3). The 
bottomland flats of the Ae, Bd and Ea land types are typical 
habitat for this association. Sometimes these flats can also 
be referred to as 'footslopes', although they are not typical 
foots lopes as defined by the Land Type Survey Staff (1984). 
Small ridges occur in the study area with 'footslopes'. Diag-
nostic species are from species group A (Table 1), namely: 
woody species Rhus pyroides and May tenus heterophylla as 
well as the forbs Pavonia burchellii and Teucrium trifidum. 
The physical habitats of the two subassociations are quite 
similar but the rainfall is considerably lower in the western 
part than in the eastern part of the study area. This excellent 
veld normally results in overgrazing and disturbance of this 
association as cattle gives preference to this vegetation 
(Bezuidenhout & Bredenkamp 1991). 
1.1.1 Rhoo pyroidis - Acacietum karroo protaspara-
getosum africani subass. nov. 
Type: releve 462. 
This subassociation is restricted to the eastern part of the Bd 
land type. The abiotic factors are the same as were described 
for Rhoo pyroidis - Acacietum karroo (Figure 3). The 
diagnostic species Protasparagus africanus, Clematis bra-
chiata and Talinum caffrum (Table 1, species group B) 
characterize this subassociation. Similar vegetation com-
munities were described by Bezuidenhout and Bredenkamp 
(1990, 1991). On average, 26 species were recorded per 
sample plot. 
The dominant woody component is dense with the tree 
stratum 5.3 m tall and a canopy cover of 17%. Acacia 
karroo, Grewia flava, Ehretia rigida, Diospyros lycioides, 
Ziziphus mucronata, Rhus lancea, R. pyroides and May tenus 
heterophylla and the shrub-like forb species Protasparagus 
laricinus, P. suaveolens, P. africanus and Pollichia campes-
tris are conspicuously present. The shrub stratum is 2.6 m 
tall with a canopy cover of 23% whilst the well-developed 
herbaceous layer is 0.7 m tall with a canopy cover of 67%. 
Widespread species (Table 1, species groups N and Q) are 
also represented in this subassociation. The presence of 
relatively palatable grasses in this area indicates the good 
grazing potential of this subassociation (Bosch & Janse van 
Rensburg 1987). 
1.1.2 Rhoo pyroidis - Acacietum karroo nidorelle-
tosum resedifoliae subass. nov. 
Type: releve 608. 
This subassociation is typical of the Rhoo lanceae - Acacion 
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karroo woodland in the western part of the Ea and Bd land 
types. This subassociation is restricted to the bottomland 
flats (Figure 2), with moderately deep, alluvial soils (Figure 
3). The rainfall is lower than in the eastern part of the study 
area. This subassociation sometimes occurs on the edges of 
pans in the Delareyville area. The diagnostic species Nido-
rella resedifolia and Pseudognapllalium oligandrum (Table 
1, species group C) differentiate this subassociation. On 
average, 31 species per sample plot were noted. 
The trees that are prominent in this subassociation are 
Acacia karroo. Ehretia rigida. Ziziphus mucronata. Rhus 
lancea. R. pyroides and May tenus heterophylla, are 5.5 m 
tall and have a canopy cover of 10%. The well-developed 
shrub stratum, with shrub species such as Grewia flava and 
Diospyros lycioides, is 1.8 m tall and has a canopy cover of 
13.8%. The herbaceous layer is 0.7 m tall and has a canopy 
cover of 69%. Prominent grass species of this subassociation 
are Sporobolus africanus. Eragrostis curvula and Themeda 
triandra. Prominent forbs are Corchorus asplenifolius. 
Barleria macrostegia and Hibiscus pusillus, and shrub-like 
forb species such as Protasparagus laricinus and P. suaveo-
lens are common to the area. A similar community was 
mentioned in the Bc land type in the western Transvaal 
grasslands by Bezuidenhout and Bredenkamp (1991). 
1.2 Tarchonantho ca mph orati - Acacietum IUlrroo 
ass. nov. 
Type: releve 653. 
This association is strongly associated with less clayey soil 
« 25%) than the previous association and with calcareous 
rocks sometimes covering the soil surface (Figure 6). The 
soil forms that represent this association are the Hutton 
(Hu), Mispah (Ms) and Clovelly (Cv) forms (Figure 3). The 
association is restricted to the bottomland flats of the Ae 
land type which occurs in the adjacent Vryburg Shrub Bush-
veld (Veld Type 16b; Acocks 1988) (Figure 2). The diag-
nostic species (Table 1, species group D) are the shrub 
Tarchonanthus camphoratus, the grass Eragrostis rigidior 
and the succulent Aloe transvaalensis. On average, 24 
species were recorded per sample plot. 
The tree stratum is 4.25 m tall and the canopy cover is 
3.5%, while the well-developed shrub stratum is 2.l m tall 
with a canopy cover of 24%. The prominent trees in the 
association are Acacia karroo and Rhus lancea while the 
prominent shrubs are Tarchonanthus camphoratus. Rhus 
ciliata and Grewiaflava. The herbaceous layer has a canopy 
cover of 70% and is 0.7 m tall. The most prominent grasses 
are Eragrostis rigidior. Sporobolus africanus. Heteropogon 
contortus. Eragrostis curvula and Cymbopogon plurinodis. 
2. Acacion eriolobae all. nov. 
Type: releve 656 
This alliance is associated with the aeolian soils, of recent 
origin, in the Bd land type and adjacent Ae and Ah land 
types. The deep (> 0.7 m) well-drained soils with a clay 
content of less than 25% are situated on the foots lopes of 
the A land types (Figure 2). This alliance is related to 
Acocks's (1988) Kalahari Thomveld Proper (Veld Type 
16a). This woodland is characterized by species group H 
(Table 1). The following species are diagnostic for this 
alliance: the tree Acacia erioloba, the shrub Acacia 
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hebeclada and the forb Hermannia tomentosa. The presence 
of species from group M (Table 1) characteristically indi-
cates sandy soils within the A land types. Species of species 
groups E and I (Table 1) are also present but could be seen 
as outliers from the adjacent Cymbopogon - Themeda Veld 
and are not typical of this alliance. 
2.1 Stipagrosto uniplumis - Acacietum eriolobae ass. 
nov. 
Type: releve 629. 
This association is found on the boundary of the study area, 
where it is characteristically found on relatively deep (0.7 -
0.9 m) well-drained yellow sands (Figure 6). It occurs on 
the foots lopes of the Ae and Bd land types (Figure 2). The 
dominant soil forms of this association are Avalon (Av), 
Westleigh (We) and Glencoe (Gc) (Land Type Survey Staff 
1984). Diagnostic species (Table 1, species group F) are the 
grass species Stipagrostis uniplumis. Schmidtia pappo-
phoroides and Brachiaria nigropedata as well as the shrub 
Rhus ciliata. On average, 37 species were recorded per 
sample plot. 
The tree stratum with a cover of 10% and a height of 5 m is 
represented by the prominent tree Acacia erioloba. The 
prominent shrub species are Rhus ciliata. Acacia hebeclada. 
A. karroo. Grewia flava. Diospyros lycioides and Ehretia 
rigida. The shrub layer covers 10% of the area and is 1.5 m 
tall. The herbaceous layer is 0.8 m tall and has a canopy 
cover of 57%. Prominent grasses are Stipagrostis uniplumis. 
Schmidtia pappophoroides. Brachiaria nigropedata. Anthe-
phora pubescens. Sporobolus africanus and Digitaria erian-
tlla. Forbs that are constantly present are Hermannia tomen-
tosa. Barleria macrostegia and Monsonia angustifolia. A 
similar community, the Kalahari transitional grassland, was 
described by Gubb (1989). 
2.2 Terminalietum sericeae - Acacietum eriolobae 
ass. nov. 
Type: releve 656. 
This association is also found on the foots lopes but mainly 
in the Ah land type (Figure 2). Aeolian sand has been 
deposited on the foots lopes of small ridges. The dominant 
soil forms are Clovelly (Cv) and Avalon (Av) (Land Type 
Survey Staff 1984). The soil depth is deeper than 1.2 m. 
This habitat is typical of the Kalahari Thornveld Proper 
(Veld Type 16a) (A cocks 1988). On average, 21 species per 
sample plot were noted. One tree species, T erminalia 
sericea, and three shrub species, Grewia flavescens. Ozoroa 
paniculosa and Dichrostachys cinerea, and one forb, 
Dicerocaryum eriocarpum are the diagnostic species for this 
association (Table 1, species group G). 
The tree stratum is 6 m tall and the canopy cover is 10%, 
while the well-developed shrub stratum is 2.15 m tall and 
the canopy cover 21 %. Other woody species present in this 
association are Acacia erioloba. A. hebeclada and Grewia 
flava. The herbaceous layer has a canopy cover of 66% and 
is 0.63 m tall. The grass species that are prominent in this 
association are Aristida diffusa. Tragus berteronianus. 
Eragrostis lehmanniana. Aristida congesta and Digitaria 
eriantha. Forbs such as Hermannia tomentosa and Fe/icia 
muricata are abundant. Gubb (1989) briefly described a 
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similar closed, short Terminalia woodland which occurs on 
yellow, leached, distrophic sands. 
3. Hermannio depressae - Elionurion mutici all. nov. 
Type: releve 453. 
The relatively high altitude grasslands of the Bd and Ea land 
types are characterized by species group L (Table 1). This 
alliance is found on the midslopes or the foots lopes of the 
Bd land type (Figure 2). The following species are diagnos-
tic: the grass species Elionurus muticus and Trichoneura 
grandiglumis and the forb species Hermannia depressa, 
Solanum panduriforme. Sida dregei. Vernonia oligocephala 
and the sedge Mariscus indecorus. 
Two associations are distinguished in this alliance, with 
17 releves representing it. 
3.1 Trirapho andropogonoidis - Elionuretum mutici 
ass. nov. 
Type: releve 453. 
The Trirapho andropogonoidis - Elionuretum mutlcl IS 
found on the midslopes of the Bd land type. (Figure 2). The 
well-drained, sandy soils with the dominant soil forms 
Hutton (Hu), Avalon (Av) and Mispah (Ms), are typical 
habitat for this association (Figure 4). The association is 
characterized by species group J (Table 1), with diagnostic 
species being the grasses Brachiaria serrata. Triraphis 
andropogonoides. Eustachys paspaloides, Diheteropogon 
amplectens. Eragrostis racemosa and Aristida stipitata. 
Dicoma anomala. Helichrysum callicomum. Kyphocarpa 
angustifolia. IndigoJera comosa. Leucas capensis. Gazania 
krebsiana. Gnidia capitata. Stoebe vulgaris. Blepharis 
angusta and Acalypha angustata are characteristic forbs for 
this association (Table 1). On average, 48 species were 
noted per sample plot. 
No trees were noted in the association and a poorly 
developed shrub stratum with a canopy cover of 5% that is 
not very tall (1.2 m) is present. Prominent shrubs are Acacia 
karroo. A. hebeclada and Diospyros lycioides. The herba-
ceous layer is 0.6 m tall and has a canopy cover of 52%. 
Other than the diagnostic species, the prominent grasses in 
this association are Elionurus muticus. Aristida diffusa. 
Anthephora pubescens. Sporobolus aJricanus. E. curvula. 
Themeda triandra. Setaria sphacelata and Eragrostis 
gummiflua. Prominent forbs are Solanum panduriforme and 
Cassia mimosoides (Table 1). 
3.2 Sporobolo fimbriati - Elionuretum mutici ass. 
nov. 
Type: releve 398. 
This association is also found on the midslopes of the Bd 
land type, where it forms a mosaic with the Trirapho 
andropogonoidis- Elionuretum mutici. The soil is shallower 
and not as well drained as that of the latter association 
(Figure 4). Clovelly (Cv), Glencoe (Gc), Avalon (Av) and 
Glenrosa (Gs) soil forms are the dominant soil forms in this 
association (Figure 4). For a midslope grassland association 
this vegetation is not species-rich, with an average of 28 
species per sample plot. 
Both tree and shrub strata are absent. The herbaceous 
layer is well developed, is 0.77 m tall and has a canopy 
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cover of 69%. The diagnostic grass species are Sporobolus 
Jimbriatus. Digitaria argyrograpta. Melinis nerviglume. 
Aristida canescens and Sporobolus diseosporus. Diagnostic 
forb species are Sebaea grandis. Polygala hottentotta. 
Plexipus hederaceus and Merremia species (Table 1, species 
group K). Other grass species which are prominent in this 
association are Elionurus muticus. Eragrostis capensis. E. 
curvula. Themeda triandra. Aristida congesta. Cymbopogon 
plurinodis and Setaria sphacelata while prominent forb 
species are represented by Hermannia depressa. Solanum 
panduriforme. Vernonia oligocephala and the sedge Maris-
cus indecorus. 
4. Themeda triandra - Elionurus muticus Grassland 
(without syntaxonomic rank) 
In spite of the relative absence of species group L (Table 1), 
this community is provisionally classified under the Her-
mannio depressae - Elionurion mutiei, but no syntaxonomic 
rank is assigned to this grassland. The proper syntaxonomic 
position will only be determined in a final syntaxonomic 
synthesis of the entire western Transvaal grasslands. This 
plant community is associated with the flat footslopes of the 
Bd and Ea land types. The soil type is a mixture of poorly-
drained and well-drained soils. The soil depth varies 
between 0.7 and 0.9 m. Sometimes calcareous rocks are 
scattered in this plant community (Figure 4). The dominant 
soil forms are Avalon (Av), Pinedene (Po), Clovelly (Cv) 
and Hutton (Hu). When the soil type tends to be more sandy 
« 20% clay), this plant community is in competition with 
the Stipagrosto uniplumis - Acacietum eriolobae. It also 
relates to Circio vulgaris - Eragrostidetum planae (Figure 
7). On average, 21 species per sample plot were noted. 
There are no diagnostic species for this association, but 
species of species groups Nand Q (Table 1) are prominent. 
The herbaceous layer is 0.72 m tall with a canopy cover of 
77%. The following grasses are prominent: Eragrostis 
curvula. E. obtusa. Themeda triandra. Aristida congesta. 
Cynodon dactylon. Digitaria eriantha. Cymbopogon pluri-
nodis and Panicum coloratum. Prominent forbs include 
Anthospermum hispidulum. Crabbea acaulis and Staehys 
spathulata. A similar community was described by Gubb 
(1989) which occurs in the Vryburg - Stella Grassland. This 
grassland may be a transitional grassland from two veld 
types, namely: Kalahari Thornveld (Veld Type 16) and Dry 
Cymbopogon - Themeda Veld (Veld Type 50) (Acocks 
1988). 
5. Circio vulgaris - Eragrostidetum planae ass. nov. 
Type: releve 263. 
This association is restricted to the floodplains of the Bd 
land type. The margalitic soils are represented by the Rens-
burg (Rg), Katspruit (Ka), Sterkspruit (Ss) and Valsrivier 
(Va) soil forms (Figure 4) (Land Type Survey Staff 1984). 
The clayey soils are poorly drained and are seasonally wet. 
Ploughing activities are limited and the land is mostly 
overgrazed. This association is characterized by species 
group a (Table 1), with the diagnostic grass species, 
Eragrostis plana and forbs species Cirsium vulgare. Conyza 
podocephala. Becium obovatum, Berkheya radula and 
Merremia tridentata. On average, 20 species were recorded 
per sample plot. 
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Both tree and shrub layers are absent. The herbaceous 
layer is well developed, 0.76 m tall and has a canopy cover 
of 82%. The prominent grass species are Eragrostis plana. 
E. curvula. Themeda triandra. Cynodon dactylon. Digitaria 
eriantha. Cymbopogon plurinodis. Setaria sphacelata and 
Panicum coloratum. Apart from the diagnostic species, 
other prominent forbs are Monsonia angustifolia. Hibiscus 
trionum and Chamaesyce hirta. 
6. Diplachno fuscae - Echinochloetum holubii ass. 
nov. 
Type: releve 670. 
This association is restricted to the pans in the Ea land type 
(Figure 2). The dominant soil fonns are Rensburg (Rg) and 
Willowbrook (Wo), with scattered rocky outcrops some-
times present (Figure 4). Under nonnal circumstances these 
pans are seasonally wet but during good rain years they 
could have annual water. Floristically this association differs 
substantially from the rest of the vegetation in the study 
area. The presence of species group P and the absence of 
species group Q (Table 1) characterize this difference. On 
average, seven species per sample plot were noted. 
The herbaceous layer is well developed and is 1.2 m tall 
with a canopy cover of 85%. The diagnostic species (Table 
1, species group P), which are also the prominent species, 
are the grasses Diplachne fusca and Echinochloa holubii 
and sedges Cyperus esculentus. Schoenoplectus corymbosus. 
S. muricinux and forb Gnaphalium filagopsis. After an 
ordination was done on the total number of releves of the 
Bd, Ea, Ah and Ae land types, it was apparent that the 
Diplachno fuscae - Echinochloetum holubii fonns a dis-
tinctly separate group while the rest of the releves are all 
grouped closely together. A similar community was 
described by Kooij et al. (1991) to the south-east of the 
study area. 
Ordination 
In the phytosociological table a clear discontinuity could be 
recognized between the Diplachno fuscae - Echinochloetum 
holubii and the rest of the vegetation of the Ae, Ah, Bd and 
Ea land types (Table 1). This was also verified by the ordi-
nation of the total data set which is not presented in this 
paper. The distribution of the releves, excluding the releves 
of the Diplachno fuscae - Echinochloetum holubii, is given 
along the first and second axes of the scatter diagram 
(Figure 5). Although no distinct discontinuity can be 
observed in the scatter diagram, the plant units are restricted 
to specific spacial areas in the diagram. The diagram also 
illustrates a gradient along the first and second axes which 
could be related to the soil texture, drainage, soil depth and 
the presence of calcareous rocks. An ordination was then 
perfonned separately on the releves of the woodland units 
(Figure 6) and on the releves of the grassland units (Figure 
7). On the first axis of the scatter diagram of the woodland 
data (Figure 6), the Rhoo lanceae - Acacion karroo (1) can 
be clearly distinguished from the Acacion eriolobae (3). It 
also illustrates a gradient which could be related to soil 
texture, drainage and soil depth. On the second axis the 
Rhoo lanceae - Acacion karroo could be divided into Rhoo 
pyroidis - Acacietum karroo (1) (on non-calcareous soils) 
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and Tarchonantho camphorati - Acacietum karroo (2) (on 
calcareous soils). Although the plant units are floristically 
not totally different (Table 1), the ordination results clearly 
distinguished between the Kalahari Thornveld (Veld Type 
16) and the Dry Cymbopogon - Themeda Veld (Veld Type 
50). 
On the first axis of the scatter diagram of the releves of 
the grasslands (Figure 7), the Hermannio depressae - Elio-
nurion mutici (4) can clearly be distinguished from the 
Circio vulgaris - Eragrostidetum planae (6). A gradient 
illustrates the relation of the plant units to soil texture and 
drainage. The second axis distinguishes between the Her-
mannio depressae - Elionurion mutici (4) and Themeda 
triandra - Elionurus muticus Grassland (5). 
Conclusions 
This is the first comprehensive syntaxonomical account of 
the grasslands of the Bd and Ea land types in the western 
Transvaal grassland. New syntaxa described include one 
order, three alliances, eight associations and two subasso-
ciations. 
Typical of the vegetation of the western Transvaal grass-
land, two structural units, namely woodland and grassland, 
could be identified. The results of the ordinations support 
the proposed classification and emphasize the habitat 
gradients associated with plant units. It was also established 
that there is a floristic relationship between the different 
veld types (Acocks 1988) but that the Kalahari Thornveld 
(Veld Type 16) can be clearly distinguished from the Dry 
Cymbopogon - Themeda Veld (Veld Type 50). The relative-
ly low and erratic rainfall of the area doesn't favour 
agronomy although many farmers have ploughed and plant-
ed maize in good rainfall years. The vegetation of the Bd 
and Ea land types of western Transvaal are best suited for 
cattle and, to a lesser extent, sheep farming. This classi-
fication of vegetation and associated habitat should fonn a 
basis for all vegetation-related management planning in the 
region. These descriptions and ecological interpretations of 
the plant units of the Bd and Ea land types contribute con-
siderably to the understanding and present knowledge of the 
western Transvaal grassland. 
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